Objective: To investigate nutrition-related habits of Greek school-aged adolescents. Design: Epidemiological survey. Setting and subjects: The study was part of the Health Behavior in School Aged Children (HBSC) survey. A representative sample of school-aged adolescents aged 11.5, 13.5, and 15.5 y was obtained. The final sample consisted of 4211 students (51.6% girls and 48.4% boys). They were asked to complete a translated form of the international HBSC questionnaire, including several thematic entities. The Unhealthy Food Choices Score (UFCS) was devised in order to evaluate the overall quality of reported eating habits of respondents; the higher the score, the lower the diet quality. Results: Among all students surveyed, 14.7% were reported to be on a diet to lose weight (girls: 19.5%; boys: 9.7%; Po0.001), and 22.9% were dissatisfied with their body weight but not on a diet. Girls were found to have lower UFCS values compared to boys (24.774.6 vs 24.174.5, Po0.001). Girls dissatisfied with their weight, but not on a diet, showed the highest UFCS values compared to both those on a diet and those not on a diet. TV viewing was positively associated with the consumption of sodas, crisps, cakes and pastries, and sweets and chocolates. Conclusions: Dieting is becoming a major problem, especially among older girls. The findings of this study suggest that eating habits of Greek school-aged adolescents are in the process of changing from more traditional to more Westernized ones.
Introduction
Adolescence is a period of growth and development bridging childhood and adulthood. The physical and emotional changes that occur influence the dietary and health-related behaviors. Eating habits are associated with adolescents' need to express freedom from parental control and their effort to adopt what they perceive as adult preferences and lifestyle (Thomas, 1991) . The key features of their eating patterns include snacking, breakfast skipping, dieting, adoption of specific diets (such as vegetarian diet), confectionery, and fast food eating (Shepherd & Dennison, 1996; Herbold & Frates, 2000) . On the other hand, nutritional inadequacies during this period influence not only adolescents' health but also their risk for major chronic diseases in adulthood (Dietz, 1998; Weaver et al, 1999) .
Data on the diet of adolescents in Greece are fragmentary. The studies that have been carried out so far included samples from selected counties or regions of Greece and, therefore, they were not considered representative of the entire population (Romma-Giannikou et al, 1997; Hasapidou & Fotiadou, 2001) . The aim of the present survey, which was part of the Health Behavior in School Aged Children (HBSC) study, a World Health Organization (WHO) cross-national survey, carried out in 1997-1998, was to investigate nutrition-related habits among Greek school-aged children, an area partly explored so far.
Methods

Sample
The HBSC study is a multinational, cross-sectional study, aimed at increasing our understanding on health behaviors, lifestyles, and their context in young people. The 1997 The -1998 study took place in 29 countries and regions, including Greece. Three age groups were sampled designed to represent the onset of adolescenceFage 11 y; the challenge of physical and emotional changesFage 13 y; and the middle years, when important life decisions are beginning to be madeFage 15 y. Sampling procedures were similar in all participating countries, in order to allow for valid crosscountry comparisons. Cluster sampling was the recommended technique, where the cluster is the school class. Age was the first priority for sampling procedures.
In the Greek HBSC study, a nation-wide multistage stratified probability sample was employed. The country was divided into four geographical strata: Athens (including the greater Athens area); Thessaloniki (including the greater Thessaloniki area); other urban areas (over 10 000 inhabitants); and semiurban and rural areas (below 10 000 inhabitants). For strata 1 and 2 (Athens and Thessaloniki), school units were randomly selected with a probability proportional to their size (i.e. number of students) (Stage 1) followed by random selection of two classes within each school unit (Stage 2). For strata 3 and 4 (other urban areas and semiurban/rural areas), the selection of specific locations was made with a probability proportional to their population size followed with sampling stages of strata 1 and 2. From the numerous Greek islands, only Crete and Euboea islands were included in the sample, due to administrative and technical problems involved. The percentage of students attending schools in excluding areas was 6% of the total school-aged population (Source: Hellenic National Statistical Service).
The final sample consisted of 4299 students, aged 11.5 y (sixth grade of Primary Education), 13.5 y (second grade of Secondary Education), and 15.5 y (fourth grade of Secondary Education). They were asked to complete a translated form of the international HBSC questionnaire. Among collected questionnaires, 2.1% were characterized as incomplete, unreadable, or misreported and were excluded from the analysis. Subsequent statistical analysis was performed only in those who had fully and adequately completed all relevant sections of the questionnaire, leaving a sample of 4211 students, namely 2174 girls and 2037 boys (51.6 and 48.4%, respectively).
HBSC questionnaire
It included several thematic entities, physical and mental health, psychosocial characteristics, smoking, alcohol, family relationships, social adaptation, and dietary habits. Data for this study were drawn from its core questions on eating habits, dieting, activity patterns, going out, and television viewing. Students were also asked to record their weight and height. Self-reported weight and height data were used for the calculation of body mass index (BMI) and the assessment of overweight and obesity according to the International Obesity Task Force (IOTF) cutoff points (Cole et al, 2000) . These results are presented elsewhere (Karayiannis et al, 2003) .
Frequency of food consumption. Eating habits were assessed using a mini food frequency questionnaire. The consumption of selected food items was recorded, namely fruits, raw vegetables, cooked vegetables, sodas, sweetschocolates, cakes-pastries, potato crisps, chips/French fries, hamburgers-hotdogs-sausages, bread (whole wheat and white bread), low-fat milk, whole-fat milk, and coffee. The respondents were asked 'How often do you eat (or drink) each of the following?' and the response categories were 'never', 'seldom', 'at least once a week but not daily', 'once a day', and 'more than once per day'. The particular food items were selected as indicators of fat, sugar, calcium, and dietary fiber intake (Vereecken & Maes, 2000) . No specific quantities were recorded; therefore, collected data were only used for assessing the frequency of consumption.
Dieting. Students' intention to diet or involvement in slimming diets was assessed by questioning 'Are you on a diet to lose weight?'. Possible answers were 'no, because my weight is fine', 'no, but I do need to lose weight', and 'yes'. According to their response, students were assigned into three respective dieting groups.
Going out and TV viewing. The frequency of going out was recorded by the question 'How many times a week do you go out with friends?', and possible responses ranged from 0 to 7 days per week.. Time spent in watching TV and playing video/computer games was assessed by asking 'How many hours a day do you watch TV?' with possible responses as 'never', 'less than half an hour a day', 'half to one hour a day', '2-3 h a day', '4 hours a day' and 'more than 4 hours a day', whereas the second question was 'How many hours a week do you play computer games?' with possible responses as 'never', 'less than an hour a week', '1-3 h a week', '4-6 h a week', '7-9 h a week', and 'more than 10 h a week'.
Physical activity. According to the questionnaire, students were asked to report both frequency and total amount spent in vigorous intensity physical activity outside school hours. The frequency question was 'Outside school hours, how often do you usually exercise in your free time, so much that you get out of breath or sweat?' and the responses alternatives were 'never', 'less than once a month', 'once a month', 'once a week', '2-3 times a week', '4-6 times a week', and 'every day'. The duration question was 'Outside school hours, how many hours do you usually exercise in your free time, so much that you get out of breath or sweat?' and the response alternatives were 'none', 'about half an hour a week', 'about an hour a week', 'about 2-3 h a week', 'about 4-6 h a week' and '7 or more hours a week'. A dichotomous summary measure was created to classify students as active or inadequately active, according to the classification proposed by Booth et al (2001) .
Unhealthy food choices Score
Diet quality indexes have been used in nutrition studies in order to evaluate the diet as a whole based on the consumption of several foods, according to the recommendations of international organizations (Haines et al, 1999; Stookey et al, 2000; Basiotis et al, 2002) . None of the diet quality indexes used so far could be fit in this study, since the number of food items or food groups included in the HBSC questionnaire was limited. Therefore, in order to use the HBSC questionnaire to evaluate the overall quality of reported eating habits of Greek school-aged adolescents, the Unhealthy Food Choices Score (UFCS) was devised. The frequency of consumption of food items appearing in the questionnaire was assigned a score from 1 to 5 following national and international recommendations (SSHC, 1999; Herbold & Frates, 2000; USDA, 2000) . The higher the consumption of fruits, vegetables (raw or cooked), bread, and milk (raw or cooked), the less the points assigned (from 5 for 'never' to 1 for 'more than once per day'), whereas the opposite was assigned for sodas, sweets (including chocolates, cakes-pastries), potato crisps-chips, hamburgers-hotdogs-sausages, and coffee (from 5 for 'never' to 1 for 'more than once per day'). Values in the UFCS range from 9 to 45; the higher the score, the lower the diet quality.
Statistical analysis
Frequencies were calculated across age groups and gender for nominal and ordinal variables. The w 2 test was used to compare differences between girls and boys, and the Kendall's rank correlation coefficient t was calculated in order to test for trends or associations between ordinal parameters. For interval variables, namely the UFCS, descriptive characteristics were expressed as means and standard deviations. Analysis of variance was performed for comparison between groups, whereas pairwise comparisons were evaluated through Tukey's Honestly Significant Difference and Gabriel's test. The significance level was defined at Po0.05.
Results
Among all school-aged adolescents, 14.7% were reported to be on a diet to lose weight (girls: 19.5%; boys: 9.7%; Po0.001), and 22.9% were not satisfied with their body weight but were not on a diet. Dieting increased with age in both sexes (see Figure 1 ). Among normal-weight students 11.8% were on a diet, whereas the corresponding value among obese students was 36.1%. The dieting involvement among normal-weight students peaked in older girls: 21.8% of 15.5-y-old normal-weight females were reported to be on diet.
Reported daily consumptions of food items or food groups listed in the questionnaire across age groups are presented in Table 1 . Sodas, sweets-chocolates, and coffee consumption were found to increase with age in both sexes. Almost half of the adolescents (47%) reported drinking sodas on a daily basis. When food preferences were evaluated with the use of UFCS, girls were found to have lower values of UFCS compared to boys (24.774.6 vs 24.174.5, Po0.001). This difference remained significant in all three age groups (see Table 2 ). Age was weakly but significantly correlated with UFCS (r ¼ 0.24, Po0.001). In 11.5-y-old girls UFCS was 22.874.3, in 13.5-y-old sit was 24.274.3, and in 15.5-y-old sit was 25.474.5 (all pairwise comparisons were statistically significant at Po0.001). The corresponding values in boys were found to be 23. 674.3, 24.874.5, and 26.274.4 , respectively (all pairwise comparisons were statistically significant at Po0.001). The mean UFCS values did not differ between normal weight, overweight, and obese students, nor between residents of urban and rural areas. However, analysis of variance revealed that mean UFCS values did slightly, but significantly, change across geographical districts, with Athens residents showing the lowest values (24.174.6), and those living in other urban areas the highest (24.974.5). The effect of geographical district remained significant even after controlling for dieting.
Reported food preferences of the three dieting groups are shown in Table 3 . Students on a diet, compared to the other two dieting groups, were more likely to report a higher daily consumption of fruits, vegetables, bread, and low-fat milk. On the other hand, students satisfied with their weight and not on a diet were more likely to report a higher daily consumption of sweets-chocolates, cakes-pastries, chips/ French fries, hamburgers, and whole-fat milk compared to the other two dieting groups. They also reported the lowest daily consumption of coffee (10.7%) compared with those dissatisfied with their weight but not on a diet (18.4%), and those on a diet (15.3%). Cross-tabulation of the dieting variable with the frequency of food consumption revealed statistically significant associations with all food items or groups listed at Po0.01, apart from fruits and cooked vegetables for which the associations were significant at P ¼ 0.04 and 0.03, respectively. In the overall assessment of food preferences, it was found that the mean UFCS values were different across dieting groups (F ¼ 26.4, Po0.001). Post Percentage of students on a diet (%)
11.5-yr olds 13.5-yr-olds 15.5-yr-olds Boys Girls Figure 1 Percentage of students reporting being on a diet across age groups and gender.
Nutrition-related habits of Greek adolescents M Yannakoulia et al hoc analysis revealed that all pairwise comparisons were statistically significant at Po0.001, with those dissatisfied with their weight but not on a diet showing the highest UFCS values compared to those reporting that their weight was fine and those on a diet (25.274.5 vs 24.674.6 and 23.574.4, respectively). Figure 2 shows the proportion of girls and boys in each age group classified as active. Of all girls 50.7% were active, whereas the corresponding percentage for boys was 74.1% (Po0.001). With regard to television viewing, 7.3% of students were reported to watch TV less than half an hour a day, 27.8% half to one hour a day, 39.1% 2-3 h a day, whereas 25.6% 4 or more hours a day. Playing computer games was not very frequent among Greek school-aged students: 66.4% of them were reported to spend no time or less than 1 h a week in such activities, 18.4% 1-3 h a week, whereas the rest of the sample reported 4 or more weekly hours on computer games. TV viewing was associated with consumption of selected food items. In particular, the more the hours spent in front of the TV, the higher the percentage of students reporting to consume sodas (from 28.6 to 68.6%), crisps (from 15.7 to 43.4%), cakes and pastries (from 8.6 to 25.9%), and sweets and chocolates (from 31.5 to 52.5%) at least once a day, whereas the less frequent the consumption of fruits (from 92.8 to 76.3%) (Figure 3 ). In addition, the frequency of going out with friends was significantly correlated with the frequency of consumption of sodas (Kendall's t ¼ 0.20, Po0.001), sweets and chocolates (t ¼ 0.14, Po0.001), coffee (t ¼ 0.33, Po0.001), and chips (t ¼ 0.11, Po0.001), and hamburgers, hotdogs and sausages (t ¼ 0.29, Po0.001). 
Discussion
This is the first nation-wide, representative study of health behavior and lifestyle attitudes of Greek school-aged adolescents, which provides important information on nutritionrelated habits. The data suggest that girls, compared to boys, and younger students, compared to older ones, were more likely to have healthful eating habits, consuming fruits and vegetables more frequently and choosing high-fat and high-sugar foods less frequently. Gender and age are known factors that influence the adoption of healthful eating patterns in adolescents (Fraser et al, 2000; Lytle et al, 2000; Lien et al, 2002; Story et al, 2002) . Girls are more likely to report healthier food choices, more fruits and vegetables and less high-fat content foods, such as potato crisps and chips, hamburgers, cakes, and pastries (Andersen et al, 1995; Inchley et al, 2001; Paulus et al, 2001 ). This may be attributed to the increased nutrition knowledge observed in women (Pirouznia, 2001 ), but most likely to the weight concerns of young females and their involvement in slimming diets, which make them more willing to choose low-fat foods such as fruits and vegetables. However, girls are also known to have lower intakes of essential nutrients and minerals, especially iron and calcium (Rolland-Cachera et al, 2000; Lytle et al, 2002; Suitor and Cleason, 2002) , since they consume fewer servings of meat, dairy, and cereal products. Going out and television viewing were associated with the consumption of foods with high fat and sugar and low micronutrient content. Eating outside the home has been identified as an important factor influencing adolescents' food choices (Rolland-Cachera et al, 2000) . Snack foods purchased outside the home generally have low nutrient density. When going out, adolescents meet 'in fashion' places, such as coffee shops or fast food joints, where coffee, soft drinks, confectionery, hamburgers, and potato chips are mostly available. On the other hand, more than 75% of Greek school students reported daily consumption of fruits and around 40% daily consumption of vegetables, consumed either raw or cooked. In contrast to the observations from Nordic, Middle, and Northern European countries (Gregory et al, 2000; Samuelson, 2000; Paulus et al, 2001) , adolescents in Greece, as in other Southern European countries (Amorim Cruz, 2000) , seem to preserve some of the well-known characteristics of the so-called Mediterranean type of diet, namely the high intake of fruits and vegetables, but, at the same time, they exhibited high intakes of saturated fats and simple sugars, due to the increased consumption of cakes, biscuits, confectionery, crisps, and fast foods. Such a dietary pattern may be explained by the phenomenon of the nutrition transition discussed below.
A major finding of this study was the fact that the desire to lose weight and dieting were very prevalent among Greek adolescents. One out of seven school-aged adolescents reported being either on a diet to lose weight or dissatisfied with their body weight but not on a diet. Girls were significantly more likely to be on a diet compared to boys, but also less likely to engage in exercise activities. Not only was the overall percentage of girls reporting currently trying to lose weight higher, but also among girls an increasing prevalence of dieting with age was observed (from 14.7% among 11.5-y-old girls to 24.2% among 15.5-y-old ones). With regard to 11.5-y-old students, Greece possesses the sixth place among all countries studied in the 1997-1998 HBSC study, behind the United States, the Czech Republic, Israel, Slovakia, and Austria. Similar findings emerged among 13.5-y-old adolescents, whereas in 15.5-y-old students, a higher percentage was found, placing Greece in third place, along with Israel, and behind the United States and the Czech Republic . These results confirm previous fragmentary data from small studies in several parts of Greece, indicating that approximately one out of five adolescent females may be at risk for exhibiting disordered attitudes towards body image and food .
Preoccupation with one's figure and dieting are so common among adolescents that it is discussed as part of the normal maturation process. Increased levels of dieting and weight concerns have been associated with Figure 3 Percentage of students reporting to consume selected food items or groups at least once a day with regard to daily TV viewing.
Nutrition-related habits of Greek adolescents M Yannakoulia et al biological (BMI status), social (family influences, maternal attitudes and behaviors, and peer pressures), cultural factors (media influences), and personal processes (self-esteem and confidence) (Hill & Franklin, 1998; Taylor et al, 1998; Huon & Walton, 2000) . For girls in particular, puberty is a critical and challenging time, being at risk of low self-esteem and body dissatisfaction. In order to improve their body discontent, with regard to body build, body weight and physical appearance of certain regions, they go on dietary restraint and slimming diets (Hill et al, 1992; Edmunds & Hill, 1999) . For Greek adolescents and those of other countries in a similar situation, the process may be more complicated. Greece has experienced rapid and extensive economic and sociocultural reforms in the last two decades. It has undergone a transition period, from 'traditional' to more 'Westernized' living patterns. The dietary and body composition changes occurring in societies experiencing such a transition have been well documented (Popkin, 1994) . Girls in this country are exposed to both traditional and still developing new values. They receive confusing and, sometimes, conflicting messages, from health professionals, food industry, media, and their parents. As a consequence, they struggle between traditional food habits, with food playing a central role in social interaction, and the current beauty standards of a thin physique. Dieting serves as the main tool for conforming to the desired standards and escaping the fear of obesity. The dietary patterns of dieters show great variability. The analysis of the 1990 national Youth Risk Behavior Surveillance System (YRBSS) shed light in this area (Story et al, 1998) . Dieters were categorized as extreme dieters, moderate dieters, and nondieters. Those in the middle category showed higher intakes of fruits and vegetables, lower intakes of high-fat foods, and they participated in more physical activities, compared to extreme-or nondieters. This is in accordance with the findings of the present study, in which dieters were more likely to choose, on a daily basis, fruits and vegetables and less likely to choose soft drinks, confectionery, and fast foods. They may belong to the category of 'moderate' dieters exhibiting healthier eating habits, as this was assessed by the UFCS based on the HBSC food frequency questionnaire. Interestingly, those reporting that they need to lose weight but not on a diet at the time of questionnaire administration showed the highest UFCS values, that is, the lowest diet quality, compared with those on a diet or those not on a diet. Several reasons may explain this finding, although data from the HBSC questionnaire allow us only speculations on this issue. This category may include exdieters, still dissatisfied with their body weight, that they had to go through the restraint process of most slimming diets, and as a response of this they overconsume the 'forbidden' food items. Hill (1993) has suggested that periods of dietary restraint may lead to periods of excessive eating. Another explanation may be that they prepared themselves to go on a diet; therefore they allowed themselves more frequent consumption of the food items known to be limited in the slimming process. Finally, the results of this study confirmed previous findings that adoption of weight concerns and dieting practices is not necessarily based on actual weight status. Normal or even underweight girls have been found to be involved in slimming diets (Emmons, 1996) .
The food frequency questionnaire was the method used for assessing eating habits in this study as a quick and simple method to categorize subjects. Although it has some limitations, mainly in the aspect of not providing quantitative results, as is the case for diet records or semiquantitative food frequency questionnaires, it constitutes an easy and quick tool, excellent for screening purposes or large epidemiological studies. In addition to the assessment of usual dietary intake, it can be used to provide group comparisons (patterns between genders or across age groups) and ranking of individuals (Cade et al, 2002) . Given the limited space available in the HBSC questionnaire, the food frequency questionnaire contained a short list of items, indicators of the intake of dietary fiber, fat, sugar, and calcium. These particular nutrients were selected as most important promoting health benefit during adolescence and reducing the risk of cancer, osteoporosis, obesity, and cardiovascular disease (Vereecken & Maes, 2000) . Selected food items, popular among young people, were overrepresented in the questionnaire. It is critical in time to develop a more representative food frequency questionnaire, allowing for a multifaceted evaluation of dietary intake and food choices.
The results presented here provide a representative picture of the nutrition-related habits of Greek adolescents. It would be useful to expand this knowledge further first by including younger ages, and second by investigating the underlying causes for the tendencies in food choices, dieting, and exercise practices observed. This information will be constructively explored for designing and implementing appropriate measures focusing on specific attitudes, behaviors, and practices, in order to promote health in children and adolescents and prevent disease occurrence in later life.
In conclusion, the findings of this study suggest that the eating habits of Greek school-aged children and adolescents are in the process of changing from more traditional to more Westernized ones. Dieting is becoming a major problem, especially among older girls. Emphasis should be placed on the need for continuing health education and promotion efforts, especially in young people.
